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Photonic crystal cavity optomechanics for the applications of low phase noise frequency source and high-performance sensing Citation Information: Yongjun Huang, Guangjun Wen. Nano-Micro Conference, 2017 Abstract Based on the air-slot line-defected photonic crystal nano-cavity [1] , here we develop a monolithic integration of photonic crystal optomechanical oscillators and on-chip high speed Ge detectors (see Figure 1 ) by using the silicon CMOS platform. With the generations of both high harmonics (up to 59th order) and subharmonics (down to 1/4), due to strong mutual couplings between optomechanical self-sustained oscillation and self-pulsation oscillation, our chipset provides multiple low phase noise frequency tones [2] for applications in both frequency multipliers and dividers. The synchronization between two mechanical modes [3] and dynamical chaos [4] in the optomechanical cavity are reported as well. These characteristics enable optomechanical oscillators as a frequency reference platform for radio-frequency-photonic information processing.
Moreover, we further demonstrate a chip-scale optomechanical cavity with large mass (see Figure 2 ) which operates at ~77.7 kHz fundamentally and exhibits large optomechanical coupling of 44+ GHz/nm. The mechanical shifting range of ~58 kHz and more than 100-order harmonics are obtained with which the free-running frequency instability is lower than 10 -6 at 0.1 sec integration time [5] . The optomechanical coupling strength can be mechanically controlled by taper fiber and the Drude self-pulsation plasma locking is also reported in this platform [6] . Such large mass optomechanical cavity can be applied for the sensing applications, such as accelerometers and magnetometers. 
